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Seeds and their Sociocultural Nexus

Hugh Lacey

Recent developments in agrobiotechnology undergird far-reaching changes
in agricultural practices that are based on the development and practical
utilization of transgenics. These developments depend upon successfully
engineering new kinds of seeds which are not the products of crossbreed
ing, but which have been engineered so that their genomes contain genetic
materials obtained from unrelated organisms. Although their roles in agri
cultural practices and their effects vary with social, economic, and cultural
context, a' widely publicized argument has been mounted that these devel
opments serve human interests universally: they are indispensable for pro
ducing sufficient quantities of nourishing food to feed the world's increas
ing population over coming decades. Thus, it is said, transgenic seeds
should be considered objects of high value for all value outlooks. Against
this, I will contend, what seeds (used in agriculture) and the plants that
grow from them are is partly a function of the sociocultural nexus (SCN)
of which they are constituents and that their value does not significantly
transcend their specific nexus. I will argue that the following two questions
cannot be separated: How are seeds (plants and crops) to be scientifically
investigated? How is the knowledge obtained from such investigations, on
application, to be evaluated? The answers, in turn, vary with the SCN.

What Seeds Are
Seeds used in agriculture are simultaneously many things, including:
(a) Biological entities: under appropriate conditions they will grow into
mature plants from which, for example, grain will be harvested.
(b) Constituents of various ecological systems.
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(c) Entities that have themselves been developed and produced in the
course of human practices.
(d) Objects of human knowledge and empirical investigation. As bio
logical entities, they are subject to genetic, physiological, biochemi
cal, cellular, developmental analyses; as parts of ecological systems,
to ecological analyses; and as products of human practices, to analy
ses of their roles and effects in the SCN in which they are planted
and their products distributed, processed, consumed and put to
other uses.
The specific ways in which seeds are each of the above kinds of entities, and
the specific possibilities that are open to them, vary systematically with the
SCN of farming. Seeds used in farming may be, and traditionally have usu
ally been, biological entities that are reproduced simply as part of the crop
harvested. As such, they are renewable regenerative resources that (condi
tional upon a measure of social stability and absence of catastrophes) may
be integral parts of sustainable ecosystems that generate products that
meet local needs while being compatible with local cultural values and so
cial organization and that have been selected by numerous farmers over the
course of centuries with methods informed by local knowledge. 1 Tradi
tionally, such seeds have been considered the common patrimony of hu
mankind, available to be shared as resources for replenishing and improv
ing the seeds of fellow farmers. In contrast, seeds may be commodities:
objects bought and sold on the market, "property" whose users may not be
their owners, whose features and uses are integrally connected with the
availability of other commodities (e.g., chemical inputs and machinery for
cultivation and harvesting), and that sometimes can be patented and oth
erwise regulated in accord with Intellectual Property Rights (IPR). Under
these conditions, they are developed by professional breeders and scientists
and produced largely by capital-intensive corporations. Then, they cannot
be understood simply (and sometimes not at all) as part of the grain har
vested, as components of stable ecosystems, and certainly not as entities to
be freely shared with fellow farmers.
Increasingly throughout recent history, seeds have been transformed
from being predominantly regenerative resources to commodities. 2 The
transformation was initiated with the introduction of "high-intensity
models" into agriculture, models based on mechanization and the use of
extensive chemical inputs (fertilizers, pesticides, herbicides, etc.), and then
further developed by the use of monocultures, of hybrid seeds that do not
reproduce themselves reliably and so must be bought regularly from the
seed company, and most recently, by the rapidly expanding use of trans-
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genie seeds and the protections of IPR that they have been granted. The
commoditization of the seed, which depends on breaking the unity of seed
(on the one hand) as source of a crop and (on the other hand) as repro
ducer of itself (Shiva 1997), is an integral part of the transformation of the
social relations of farming in the direction of the growing dominance of
agribusiness and large scale farming, with, in many Third World countries,
export orientation. It serves corporate interests. Its proponents also main
tain that it enables greater efficiency in agriculture, and, above all, that the
farming methods associated with it enable much greater and cheaper pro
duction of the grains needed to feed the world's growing population. It
serves, they maintain, not only corporate interests, but also interests per
taining to all value outlooks. 3

The Value of Transgenics
These issues come to a head in current controversies about transgenics. Do
the development of transgenic seeds and the implementation of trans
genic-intensive (TI) agriculture-as well as previous developments of
"high-intensity models"-in fact serve human interests universally? Or, are
there some value outlooks whose interests require enhancing forms of
agriculture in which seeds remain predominantly regenerative resources?
Pro arguments for the universal value of TI agriculture tend to draw
upon premises like the following:
1. Technology, informed by scientific knowledge, provides the unique
key to solving major world problems like hunger and malnutrition.
2. Seeds are essentially the way in which they are represented in molec
ular, genetic, physiological, and cellular biology-in biotechnology.
3. The knowledge that informs developments of transgenics is charac
teristic scientific knowledge.
4. That knowledge may be applied, in principle evenhandedly, to serve
the interests and to improve the practices of groups holding a wide
variety of value outlooks.
5. There are great benefits to be had from transgenics-intensive agri
culture now, and they will be greatly expanded with future develop
ments of transgenics, which promise, for example, crops with en
hanced nourishing qualities that may readily be grown by poor
Third World farmers.
6. The transgenic crops that are currently being planted, harvested,
processed, and consumed, and those anticipated, occasion no fore
seeable risks concerning human health and the environment that
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cannot be adequately managed under responsibly designed regula
tions.
7. TI agriculture is necessary to ensure that the world's expected popu
lation in the coming decades can be adequately fed and nourished.
There are no other ways that are informed by the soundly accepted
results of scientific investigation that can be counted on to produce
(or even to play a large-scale subordinate role in producing) the nec
essary food.
This argument is difficult to resist. I cannot address it comprehensively
here, but will restrict my attention to questioning Premise 7. This will also
involve some questioning of Premises 2 to 4. Much effort has been ex
pended by the proponents of TI agriculture defending Premises 5 and 6
against well-known criticisms. While many important questions arise in
these disputes, I think that issues surrounding Premise 7 are more funda
mental.4
Premises 2 to 4 encapsulate widely held views about the nature of sci
entific inquiry. They deny that seeds as implicated in a SCN have much to
do with how they are investigated as biological objects; biology is sharply
separated from studies concerning the SCN. Whether particular seeds are
commodities, renewable resources or gifts, sources of marketable products
or foodstuffs for local consumption, grown for the sake of multiple prod
ucts or a single one, seeds (and plants)-as objects of biological investiga
tion-are effectively reducible to their genomes and to the biochemical ex
pressions of their component genes. Their possibilities are encapsulated in
terms of their generability from their underlying molecular structures (and
the possibilities for their modification) and lawful biochemical processes.
Seeds are essentially as they are investigated in molecular, genetic, physio
logical and cellular biology, that is, in biotechnology (Premise 2). 5
Understanding seeds biologically in this way thus largely abstracts the
realization of their possibilities from their relations with social arrange
ments, with human lives and experience, with the social and material con
ditions of the research, and with extensive and long-term ecological impact
(and with any other beings that might be recognized in a culture's cosmo
vision)-thus, from any link with value. In turn, biological knowledge (so
understood) is considered available to inform, more or less evenhandedly,
agricultural practices regardless of the SCN in which they may be inserted
(Premise 4). Whatever seeds may become in agroecosystems (sustainable
or high-intensive) is determined by the possibilities that are encapsulated
in their genomes and the possibilities of their transformation (whether by
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natural or farmer-directed selection, or by bioengineering) and realized by
means of chemical interactions with substances encountered in their im
mediate environments. There can be no feedback into (basic) biological in
vestigation from considerations pertaining to seeds as they are located in a
SCN.
Agrobiotechnology (BT) utilizes mainstream and cutting-edge science
(Premise 3). As such, its research is conducted under instances, agro
biotechnological strategies (BTS), of what I have called materialist strate
gies (MS).6 Under MS, in the first place, theories are constrained to those
with the lexical, mathematical, and modelling resources to be able to for
mulate posits of underlying order-structures and their components, pro
cesses, and interactions, and the laws that govern them. These theories
identify the possibilities of phenomena (I call them abstracted possibilities)
in terms of the generative power of the underlying order, in abstraction
from any place they may have in human experience and practical activity,
from any links with social value and with the human, social, and ecological
possibilities that they might also admit. Although the abstracted possibili
ties of phenomena include possibilities that are in fact identical with possi
bilities for technological application, under MS they are investigated as ab
stracted possibilities not as social objects of any kind. In the second place,
and reciprocally, under MS, data are selected so that their descriptive cate
gories are generally quantitative, devoid of the categories of intentionality
and value, applicable in virtue of measurement, instrumental, and experi
mental operations.

Are Transgenics Necessary to Feed the World?
What light does scientific investigation cast upon Premise 7? First of all, it
is clear that research on transgenics and, in general, that conducted exclu
sively under MS casts no light on it. That kind of research can illuminate
such things as the possibilities that may be open to genetic engineering and
their potential impact on the character and quantity of production. At
most, it can confirm that TI farming is a way to produce the food needed to
feed the world-but potential other ways do not fall within its compass.7
;Are there viable alternative forms of agriculture that can play an inte
gral part in producing the food necessary to feed the world's growing pop
ulation? Consider:
It is not clear which are greater-the successes of modern high-intensity
agriculture, or its shortcomings.. ..The successes [e.g., of the Green
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Revolution] are immense ....But there has been a price to pay, and it in
cludes contamination of groundwaters, release of greenhouse gases, loss
of crop diversity and eutrophication of rivers, streams, lakes and coastal
marine ecosystems.... It is unclear whether high-intensity agriculture
can be sustained, because of the loss of soil fertility, the erosion of soil,
the increased incidence of crop and livestock diseases, and the high en
ergy and chemical inputs associated with it.The search is on for practices
that can provide sustainable yields, preferably comparable to those of
high-intensity agriculture but with fewer environmental costs, ...that
incorporate accumulated knowledge of ecological processes and feed
backs, disease dynamics, soil processes and microbial ecology.8

Tilman (1998)9 describes some recent experimental studies that support
the promise of such "ecological" ("organic") alternatives, and Zhu et al. 10
demonstrate that "a simple, ecological approach to disease control can be
used effectively at large spatial scale to attain environmentally sound dis
ease control" without loss of productivity (compared to chemically inten
sive farming using monocultures). These studies complement Lewontin's
theoretical argument that there are methods, in continuity with traditional
farmer-selection methods, of "simple direct selection of high-yielding
plants in each generation and the propagation of seed from those selected
plants" that would enable "plant breeders [to], in fact, produce varieties of
corn that yield quite as much as modern hybrids" (Lewontin 1992). 11 Ap
parently, farming in which seeds are constituents of sustainable agro
ecosystems is not necessarily deficient in productivity.
Shiva (1991) complements Tilman's and Lewontin's contentions in sev
eral ways. First, she 12 points to the productivity, potential for increased pro
ductivity, and agroecological soundness of many traditional agricultural
practices. Secondly, she questions the efficiency of the Green Revolution
(compared with potential developments of traditional methods) in view
both of the extensive and expensive chemical and other inputs needed to
produce the higher yields, and of (she alleges) exaggerated claims about pro
ductivity gains, since the actual gains made concern only a single crop and
have been achieved at the expense of reductions in other products of tradi
tional farms. Thirdly, she adds an array of social consequences to the short
comings of GR, listed by Tilman, including: displacement of traditional
small-scale farming, causing social dislocation (and consequent violence)
and hunger among the communities that sustained it; loss of the knowledge
that informs that kind of farming; and deepened dependence ofThird World
conditions and possibilities on the interests of the global market.
If there are alternatives, with characteristics as cited by Tilman or
Lewontin or Shiva, then the value of the use of"high-intensity models," in-
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eluding TI agriculture, cannot be assured universally, especially among
those groups who experience the sufferings induced in the light of the so
cial shortcomings just listed. Even if TI agriculture may be the only form of
high-intensity agriculture that is viable in the long term, there are few who
expect it to produce significantly more high-yielding plants than those cur
rently used in high-intensive farming, or to be more environmentally sus
tainable than well-designed ecological methods; so, whatever its other mer
its might be, they do not preclude that ecological methods may have higher
value for some value outlooks. Shiva (1997) anticipates that implementa
tions of TI agriculture will exacerbate the above shortcomings, and she em
phasizes their (alleged) inability to provide solutions to the actual prob
lems of small-scale farmers. 13 If so (Lacey 2001b) then, at least among
those who bear the brunt of the shortcomings, transgenics will not be
highly valued, especially if these people belong to movements aiming to
develop alternate modes of farming that are highly productive, ecologically
sustainable, and protective of biodiversity (Tilman) and are also compati
ble with social and cultural stability and diversity or with the values called
"sustainability" below (Shiva 1997 and agroecologists, e.g., Altieri 1995).
Furthermore, it has been maintained, the implementation of TI agriculture
contributes to undermining such movements and their projects-by means
of reliance on IPR claims, furthering the process of commoditization, and
engagement in "biopiracy," that is, the free appropriation (sanctioned by
law) of the seeds and knowledge of traditional cultures for commercial ex
ploitation that, in turn, contributes to undermining the continued mainte
nance of seeds as regenerative resources. 14

Agroecological Strategies
Although suggestive, none of this establishes decisively that there are alter
natives that are informed by the soundly accepted results of scientific in
vestigation. But they point to a limitation in the formulation of Premise 3:
the knowledge that informs transgenics is indeed characteristic of knowl
edge gained under MS, but not of science in general. There is no available
evidence that the possibilities of things can, in general, be reduced to their
abstracted possibilities. The possibilities of seeds in sustainable agroecosys
tems (AE systems), for example, are not reducible to the possibilities that
may be identified in investigations conducted under BTS (or other versions
of MS). This does not preclude that research aiming to identify them may
be conducted in systematic, empirical ways under other strategies that I call
agroecological strategies (AES) (Lacey 1999, 2001a).
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AES are particular instances of general ecological strategies that enable
us to identify the possibilities that things (e.g., seeds) have in virtue of their
place in AE systems. 15 Just as MS and other strategies do, AES require con
straints on the kind of understanding to be sought-specification of the
kinds of explanations to be developed and of possibilities to be identi
fied-and selection of the features of empirical data that are to be sought
and recorded (Lacey 1999). Under AES, research aims to confirm general
izations concerning the tendencies, capacities, and functioning of AE sys
tems, their constituents, and relations and interactions among them. These
include generalizations in which, for example, "mineral cycles, energy
transformations, biological processes and socio-economic relationships"
are considered in relationship to the whole system; generalizations con
cerned not with "maximizing production of a particular system, but rather
with optimizing the agroecosystem as a whole" and so with "complex inter
actions among and between people, crops, soil and livestock." 16 Of particu
lar salience are generalizations that help to identify the possibilities for sus
tainability of agroecosystems, where "sustainability" has been defined in
terms of four interconnected characteristics: Productive capacity: "Mainte
nance of the productive capacity of the ecosystem"; Ecological integrity:
"Preservation of the natural resource base and functional biodiversity;" So
cial health: "Social organization and reduction of poverty"; Cultural iden
tity: "Empowerment of local communities, maintenance of tradition, and
popular participation in the development process." 17
Empirical data are selected and sought out, under AES, in virtue of
their relevance for testing such generalizations and for enabling phenom
ena, relevant in light of sustainability, to be brought within the compass of
investigation and application. Obtaining the data often requires subtle,
regular, painstaking, accurate observation and monitoring of a multiplicity
and heterogeneity of details in the AE systems. The skills for this are often
developed principally by local farmers themselves, so that obtaining the
data depends on the collaboration of farmers and the utilization of their
experience and knowledge. Relevant data are often obtained from the study
of farming systems in which traditional methods informed by traditional
local knowledge are used. These systems are appropriately submitted to
empirical scrutiny because AE studies have shown "that traditional farm
ing systems are often based on deep ecological rationales and in many cases
exhibit a number of desirable features of socioeconomic stability, biologi
cal resilience and productivity" (Altieri 1987, xiii; for examples, see Altieri
1995, ch. 6). They can, with adaptations suggested by research findings
(e.g., those of Tilman and others), be enhanced with respect to all four of
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the characteristics of sustainability; and, especially with respect to cultural
identity, they are often uniquely appropriate for the activities of poor,
small-scale farmers. The methods used in these systems have been tested
empirically in practice and have been particularly effective over the cen
turies in "selecting seed varieties for specific environments" (Altieri 1995,
116)-these are often the source of the seed varieties from which transgen
ics are engineered (Shiva 1997; Lacey 1999, ch. 8). 18

Strategies and Their Links with Social Values
Research conducted under AES cuts across the strictures of MS. To many
defenders of Premise 3, agroecology does not count as another way for it is
not really informed by "science," 19 where "scientific" research is identified
with that conducted under MS. By definition, then, research conducted
under AES is held to be "not scientific," for the biology is not separated
from (though it is not determined by) the SCN, and empirical investiga
tion aiming to further the embodiment of particular social values ("sus
tainability") is explicitly conducted. A priori, agroecology does not provide
"another way" that could refute Premise 7. But this is to trivialize Premise
7, so much so, that any role it has in the legitimation of TI agriculture is
lost. For the relevant question is surely: Is there empirical evidence that,
apart from practices informed by knowledge gained under MS and espe
cially its most advanced forms (transgenics), there are no alternative forms
of agriculture-informed by systematic empirical inquiry-that can play a
big part in meeting the world's food needs? It seems preferable to me to
identify "science" not with research conducted under MS but with any sys
tematic, empirical inquiry aiming to gain understanding of phenomena
(Lacey 1999, ch. 5; 2000).
To be sure, the proponents of Premise 7 (and 3) are not alone in tend
ing to identify "science" with research conducted under MS. Modern nat
ural science has in fact been conducted almost exclusively under MS, and
the spokespersons of its tradition have seldom recognized that, in many
domains, this represents a choice. Why has modern science adopted (vari
eties of) MS almost exclusively? Why, in contemporary mainstream agri
cultural science, are AES largely ignored? I have discussed these questions
in detail elsewhere (Lacey 1999, ch. 6; 2001a) and will only repeat my own
answer here. MS are adopted almost exclusively because (in addition to
being fruitful) adopting them has mutually reinforcing relations (de
scribed in Lacey, 1999) with specifically modern ways of valuing the control
of natural objects (MVC). These values concern the scope of control, its
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centrality in daily life, its relative unsubordination to other moral and so
cial values-so that, for example, the kind of ecological and social disrup
tion caused by high-intensity farming referred to above can be seen simply
as the price of progress. MVC also include the deep sense that control is the
characteristic human stance towards natural objects-so that the expan
sion of technologies (informed by knowledge gained under MS) into more
and more spheres of life and into becoming the means for solving more
and more problems is highly valued.
Commitment to MVC, further reinforced by contemporary global
market institutions and policies that highly embody MVC, I suggest,
largely explains confidence in the possibilities of transgenics to solve major
problems of the poor, and thus prioritizes agricultural research conducted
principally under BIS. It also explains the ease with which the proponents
tend to paint all their critics with the anti-science ("luddite") brush (Prem
ise 1).20 But there is no scientific imperative to adopt BIS (or MS); the
decisive factor is commitment to specific (albeit hegemonic) social values:
MVC and/or those of the global-market. Premise 7 currently is grounded
in commitment to MVC; it is not the outcome of sound empirical sociohis
torical inquiry. It may yet come to be vindicated empirically; but this can
not happen unless the limits of the productive capacity of agroecology are
tested severely, and so it cannot be vindicated by research conducted virtu
ally exclusively under BIS (or MS).
Adopting either BIS or AES can be grounded in links with social val
ues; the former with MVC, the latter with sustainability. That leaves intact
that the scientific credentials of both of them rest upon their long-term
fruitfulness in generating results that are grounded soundly in empirical
evidence. To adopt one of them does not provide a ground to contest
knowledge claims soundly established under the other. Under both of
them, research can produce understanding of phenomena of the world and
their possibilities-and aims to do so, as well as to gain understanding per
tinent to value-laden interests in application: "political determinants enter
at the point when basic [my italics] scientific questions are asked and not
only at the time when technologies are delivered to society." 21
The competition between AES and BIS, rooted in contested social val
ues, concerns the kind of scientific knowledge that should inform practical
applications, and thus, it also concerns research priorities. Where the val
ues of the market and of MVC are contested, for example, among those
who hold the values of sustainability, there remains no objection in princi
ple to engaging in research under strategies (e.g., AES) which, if fruitful,
can be expected to inform practices that will further the social embodi-
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ment of these values. And current fruitfulness suggests that its limits have
not been reached. The practices that express the values of sustainability cut
across the grain of the global-market project, and in these days of market
triumphalism, alternate possibilities are easily discounted. Nevertheless, as
Altieri (1995) has documented, numerous groups of small-scale farmers
throughout the impoverished regions of the world have made great im
provements in their lives and communities through implementations of
agroecology, which has become an essential part of their struggle to main
tain and develop their cultural heritage as well as to meet their material
needs.

Matters for Further Investigation
In this chapter I have not attempted to draw out the far-reaching implica
tions of my conclusion that what seeds are is partly a function of the SCN
of which they are constituents. To do so would require a deeper analysis of
the meaning of "SCN" than that offered in my brief sketches of the SCN
linked with seeds as regenerative resources and as commodities. The
sketches suffice for my present purposes: to challenge the argument for the
universal value of TI-agriculture, to provide some philosophical legitima
tion for the AE practices being used by small farmers in many Third World
countries, and to urge the importance of conducting more scientific re
search to support these practices. Once space has been legitimated for al
ternative agricultural and related research practices, the character of seeds
as sociocultural entities (another item on the list of what seeds may be si
multaneously) comes to the forefront.
The SCN of seeds may be considered more or less narrowly. "SCN"
refers to the whole range of social and cultural relations implicated in the
processes and practices-of generation, selection, cultivation, production,
processing, distribution, preservation, and consumption-in which the
seeds and their products (crops) are used directly. In my sketches I alter
nated between a narrow and a broad focus: the local community of small
farmers when considering agroecology and, when considering transgenics,
the vast network of market and property relations often of global reach and
impact on an enormous variety of ecological systems. This can be mislead
ing, perhaps suggesting that we confront a stark choice everywhere be
tween the agroecology of small farmers and large-scale high-intensive
(progressively becoming TI-intensive) agriculture, or that sustainability
defines the only possibilities of interest (agriculture also needs to produce
food to feed and nourish the populations of large cities, and often it must
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provide export crops). With a subtler and more complex concept of SCN,
such over-simplification can be avoided, and other dimensions that I have
ignored here can be explored. For example, Shiva has argued for affinities
of ecofeminism with many forms of agroecology that are developments of
traditional practices and knowledge. With this, we can explore the mecha
nisms by which seeds become resocialized from one kind of sociocultural
entity to another, the possibilities for transformation from current pre
dominant agricultural practices, and whether the possibilities of agroecol
ogy mentioned above are essentially confined (if they are viable at all) to
small and perhaps precarious (Lacey 2000) niches within a larger SCN
(shaped by the global market) or can be the basis for a profound transfor
mation of agriculture (at least in some third world countries) that is con
sistent with the objectives of the many movements throughout the world
organizing against the current dominance of the global market. 22

Conclusion
The transgenic seeds that have been developed and those being developed
today are objects of value, not universally, but only within the SCN of their
development and application, that in which MVC is deeply embodied and
nourished largely by the institutions and structures of the global market.23
These seeds, with few exceptions, can have no place in AE practices. Con
versely, seeds qua the regenerative resources that they are in agroecology
have at most a marginal place in TI agriculture. The value of research con
ducted under AES (and the questioning of the universal value of transgen
ics) derives not from anti-science sentiments, but from challenging the
powerful links of mainstream science (that conducted virtually exclusively
under MS) with currently hegemonic values, and from solidarity with poor
people whose movements are struggling to recover and enhance their per
sonal and communal agency.
What the seeds used in agriculture are is inseparable from the SCN in
which they are planted. It follows that the degree of (social and moral, not
epistemic) value accorded the knowledge that informs the use of the differ
ent kinds of seeds will be much greater in the SCN of which particular
seeds are constituents. What knowledge as well as what practical applica
tions we value most, and thus what strategies we will adopt in research, de
pend on the SCN in which we attempt to carry on our lives. Conflicts about
seeds are an integral part of conflicts about what SCNs are viable and, thus,
cannot ultimately be settled without engaging in political struggle. Nor can
they be settled without systematic empirical investigation (which requires
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the adoption of a variety of strategies) of proposals like those that frame
the argument for the universal value of transgenics.
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preparation). AES are not intended as a full-scale or unique substitute for MS;
rather they complement MS (and specifically BTS) and draw upon results ob
tained under the latter in various ways; for details, see Lacey (2001a). Pointing
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to the value of AES is linked with urging that a multiplicity of strategies be en
couraged in scientific institutions (Lacey 1999, ch. 10).
M. Altieri, Agroecology (Boulder, Colo.: Westview, 1987), xiv-xv; hereafter cited
in the text.
M. Altieri, et al., "Applying agroecology to improve peasant farming systems in
Latin America: an impact assessment of NGO strategies," in Getting Down to
Earth: Practical Applications of Ecological Economics, ed. R. Costanza, et al.
(Washington, D.C.: Island Press, 1996), 367-8.
See especially J. Kloppenberg, Jr., "The plant germplasm controversy;' Bio
science 37 (1987): 190-8.
M. McGloughlin, "Ten reasons why biotechnology will be important to the de
veloping world," AgBioForum 2 (1999): 163-74.
Borlaug, N.E. "Ending world hunger: The promise of biotechnology and the
threat of antiscience zealotry," Plant Physiology 124 (2000): 487-90.
M. Altieri, Biodiversity and Pest Management in Agroecosystems (New York: The
Haworth Press, 1994), 150-1.
This section was added in response to particularly insightful comments of an
anonymous referee. Throughout I am grateful for helpful comments from
Marcos Barbosa de Oliveira and Anna Carolina Regner.
I argue elsewhere (Lacey 2001b) that the celebrated recent development oflines
of"golden rice"-rice that contains provitamin A in its endosperm, said to be
motivated by the humanitarian interest of addressing malnutrition in some
third world countries-does not seriously challenge this claim.
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